SUMMARY The importance of education in the management of diabetes is recognised but has rarely been assessed in children. In a longitudinal controlled study we have examined the effect of a programme of education on the knowledge, diet, and concentration of glycated haemoglobin A1c in a group of diabetics. The programme took the form of two packages of education each consisting of four weekly meetings, in which small groups of parents and older children were led in a discussion of different aspects of diabetes. Only one of the 119 families who began the study failed to complete it. Family knowledge about diabetes improved as a result of the programme, although this was poorly retained in the fathers. A trend to improvement in several aspects of diet was noted but did not reach significance. A significant fall in glycated haemoglobin A1c was apparent seven months after the education in children aged 11 years and over. Those whose initial control was poor improved most. We conclude that such meetings should be considered as a useful adjunct to regular diabetic clinics.
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There are three aims of the treatment of a child with diabetes: normal metabolism (in the belief that this will reduce short and long term morbidity),' satisfactory growth, and as normal a lifestyle as is possible for the patient and family. Achieving these aims, however, is a complex process that makes great demands on a family and so there are many stages at which management may be less than perfect.
In 1985 an audit of all children with diabetes at five clinics on Tyneside and Teeside was undertaken to determine which aspects of management could be improved. Knowledge about diabetes and practical skills were found to be very variable and diet too was less than optimal.2 3 Of the factors measured that independently correlated with the child's glycated haemoglobin Al, only the family's knowledge about diabetes was apparently amenable to change. More diabetic children than controls were perceived by their parents to have behavioural problems. This was less apparent in those with better knowledge about diabetes.4 These findings suggested the need for a method of improving knowledge about diabetes that would not generate anxiety.
There have been several studies of the effects of educational programmes on the care of diabetics and most of these have found some benefits; at least in the short term.`8 There have been few large scale studies of children, however, the effect of reinforcing a basic programme of education has not been assessed, the follow up has often been either erratic or short term, and some educational inputs have been complex and costly. This study was designed to create and evaluate a structured programme of education that could be run with limited resources at any clinic. It was based upon meetings at which the professionals enabled small groups of families to share their knowledge and experience of diabetes.
Patients and methods
Patients attending children's diabetic clinics in Newcastle, Gateshead, North Tees, and Middlesbrough were invited to take part. Most had previously taken part in the audit study and some who had transferred to adult clinics were still included. The volunteers were stratified according to the child's age, sex, and diabetic control (concentration of glycated haemoglobin Al) and the most recent occupation of the father (socioeconomic group). They were then randomly allocated to one of four experimental cohorts that were balanced for these variables. Each cohort was subdivided into four, taking into account the addresses of the families, to give groups of manageable size (six to 10 families) for the educational programme.
All families were assessed at the beginning of the 997 study and those in cohorts 1 and 2 were invited to the primary educational package. All families were reassessed eight months later and then those in cohort 1 were invited to a second, reinforcement, educational package and those in cohort 3 to the primary package for the first time. All families were assessed again at the end of the study, 16 months after the start, after which those in cohort 4, the controls, were invited to the primary educational package (table 1) . The study began in May 1985 when one group from cohort 1 or 2 and one from cohort 3 or 4 were assessed. Two more groups were assessed each calendar month thereafter, the final assessments being in July 1987. Throughout the study all the intervals between assessments were constant.
Each assessment was similar and consisted of a home visit by AFH at which standard social information was obtained, and a capillary blood sample taken, using the Unistep procedure (Ciba Coming), for the estimation of glycated haemoglobin A1c concentrations. All the blood samples were analysed in one laboratory by gel electrophoresis after removal of the labile fraction.9 The normal range for adults by this method is 5-0-7-5%. Knowledge was assessed using one of five multiple choice questionnaires designed for this study,10 which was chosen at random and given to children aged 11 years and older and their parents. A dietary diary for the three days before the visit was completed by either parent or child. This record of what the child ate was checked and quantified at the home visit.3 The fat and carbohydrate intakes were expressed as the proportion of total energy, and fibre intake was also calculated in relation to energy intake. Those families scheduled for invitation to meetings were given a printed timetable and were encouraged to attend. At the routine clinic appointment closest to each assessment a random blood sample was requested for estimation of C peptide concentration from every child unless already known to be C peptide negative (<0-18 nmol/l).
The content of the educational packages has been described elsewhere. 
Results
One hundred and nineteen families, 46% of those invited, agreed to take part in the study and completed the first assessment. The second and third assessments were completed by 118 families, although dietary data were not available for two families at the third assessment. This was because of marital problems in one family and extensive hospitalisation of the child in the other. The only family not to complete the study moved from the area. These families with incomplete data were all in different cohorts. There were no significant differences between the children in the different cohorts at the initial assessment apart from a greater proportion of subjects in socioeconomic groups 1 and 2 in cohort 4 (table 2). This was caused by the loss of a small number of families after stratification but before the first assessment.
ATTENDANCE
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group Table 3 shows the mean scores on the multiple choice questionnaire of the mothers, fathers, and children in families that attended the meetings (cohorts 1-3), of those who were not invited to meetings (cohort 4), and of those invited but who did not attend. The analysis of these data showed strong evidence that the educational package increased the mean questionnaire scores of the mothers, fathers, and children (p<O0OO1 in all cases) in the short term. For the mothers and children there was also strong evidence that the mean questionnaire scores were still raised seven months after the education (p<O-OO1 in both cases); there was no evidence of this for the fathers (p>OO5). There was a suggestion that the mean questionnaire scores of the mothers and children were increased at 15 months after the education (p<Ol10), but as this effect can only be assessed for cohort 2 (n=29), the test has low power. The mean increases in questionnaire scores, adjusted for the differences between individuals, with 95% confidence intervals, are shown in table 4. There was no evidence that the effect on the questionnaire scores of the reinforcement package, preceeded by the primary package, was different from that achieved by the primary education package alone (p>O0O5).
In general, the scores of the mothers and children changed in a way similar to that which might have been anticipated from the study design; an appreciable rise in the short term followed by a slow decay. The scores of the fathers, however, showed no evidence of sustained improvement. There was no evidence of an effect of socioeconomic group on change in questionnaire scores. Generally, those Typical between subject standard deviations were: fat 4-5%, carbohydrate 4-5%, and fibre 0-8 g/MJ. A typical between subject standard deviation was 2-2%. All children, whether families attended or not: Cohort 1: 9-0 10-5 11-9 2:
7-7 11-3 14-9 3:
8-8 11-2 13 8 4:
7-8 112 14-5 (The residual standard deviation was 1-7%)
Children whose families attended the meetings: Cohort 1: 9-0 10-5 11- Fathers of diabetic children are less knowledgeable about diabetes than mothers.9 14 This, together with the finding that the increase in their knowledge decayed so quickly, even for those who were motivated enough to attend the programme, is cause for concern. It suggests that the role of fathers in day to day management is minimal; this imposes excessive responsibility on mothers and sets a poor example to children. We have previously found that more mothers than fathers had seen their family doctors about their 'nerves'.4 There is therefore an urgent need for fathers to be encouraged to take a more active role in the management of diabetes.
This educational intervention led to children aged 11 years and over increasing their knowledge about diabetes and improving their control. The improvement in the knowledge of the mothers, however, did not result in better control of the younger children.
These findings suggest that priority should be given to educating children.
Our programme required three hours of staff time per session for between six and 10 families; a similar committment of time as a traditional clinic. If the meetings are presented as another facet of the care of diabetics, and incorporated into regular clinics, an excellent response is likely. Evening meetings, however, have the advantage of enabling both parents to attend and a programme to be followed without disrupting schooling. A 'fathers only' meeting may be valuable. In this study the number of meetings chosen and the intervals were arbitrary. Four weekly meetings appeared to be the most that our families would tolerate in one programme but the confidence necessary to allow forthright discussion developed slowly. An important requirement is to allow 'simple human interaction' to occur in a relaxed non-judgmental but refereed setting for which confidence is essential.'9
As families are expected to take increasing responsibility for the day to day management of diabetes the need for systematic education and revision of practical skills has grown. These are unlikely to be met efficiently by conventional clinic visits, which are necessary for monitoring the health of the child and family and providing individual advice and trouble shooting. We have shown that even a modest programme of group education can result in tangible benefits and recommend that consideration be given to incorporating it into normal clinical practice.
